A nterior cervical discectomy and fusion surgery is successful in reducing neck and arm pain, 18 but similar to other treatment methods, a complete set of factors influencing surgical outcomes has yet to be defined. In an overarching attempt to find possible factors related to clinical outcomes after surgery, a number of studies have examined the effects of physical and sociodemographic factors, such as functional status, age, sex, height, weight, tobacco use, analgesic use, and education level.
importance of meeting patient expectations following different surgeries. 8, 13, 19, 20 The expectations themselves appear to also have significant effects. 2, 9 In a review of the literature on patient expectations, Mondloch and colleagues 9 found that 15 of the 16 studies examined showed evidence that more positive expectations related to better health outcomes.
Several studies have shown significant associations among psychological factors and pain, 3, 7, 14 as well as other clinical outcomes. 6, 17 A review of the potential presurgical factors relating to postoperative outcome following spine surgeries suggested that psychosocial factors are strong predictors of postoperative outcome, and when taken into account, can help with creating a plan to improve a patient's surgical candidacy. 15 Skolasky and colleagues 11 found significant correlations between reduced neck pain severity following ACDF procedures and satisfaction of current neck condition, as well as a positive comparison of results with expectations. This study also found that reduced neck pain was related to the recommendation of the treatment to a friend. Stoffman et al. 12 found that in their sample of 89 patients with cervical spondylitic myelopathy, higher depression scores were associated with worse myelopathy symptoms. To our knowledge, no studies have prospectively assessed the effects of both preoperative pain expectations and mental component scores on clinical outcomes and postoperative satisfaction following ACDF procedures.
The primary purpose of this study was to determine if patient expectations regarding postoperative pain and preoperative SF-36 MCS scores have any effect on VAS, NDI, and SF-36 scores, as well as patient satisfaction, after controlling for preoperative clinical scores. We hypothesized that patients who expected no pain postoperatively-those with more optimistic expectations-would show improved clinical outcomes and have higher satisfaction rates regarding their surgery than the patients who expected some residual pain postoperatively. We further hypothesized that higher preoperative MCS scores on the SF-36 scale would also be related to improved clinical outcome and higher satisfaction scores postoperatively.
Methods

Patient Sample
Institutional review board approval was granted to conduct the study, which began in 2004 and ended in 2009. The surgical procedure was explained and written informed consent was obtained from all patients who agreed to participate in the study. This study was part of a larger prospective randomized trial that included 122 patients who underwent a 1-to 3-level ACDF surgery and analyzed whether lordotic sagittal alignment and clinical outcomes could be improved by using lordotically shaped versus parallel allografts. 16 Patients were selected for surgery based on clinical symptoms and included patients who had intractable neck pain and radiculopathy caused by spondylosis and/or disc herniation, foraminal and/or central stenosis, spondylolisthesis, and myelopathy. All patients had undergone at least 6 weeks of unsuccessful conservative treatment prior to the ACDF procedure, unless immediate surgical intervention was required (for example, for severe myelopathy).
Thirteen patients were lost to follow-up. Because pain was one of the primary outcome variables analyzed in this study and to allow for sufficient power to detect effects on pain ratings, we excluded patients whose preoperative VAS arm or neck scores were ≤ 2, meaning their level of pain was minimal to none. This left a total of 79 patients from the original 122. There were 38 men (48.1%) and 41 women (51.9%) with a mean age of 45.2 years (range 27-80 years). Clinical outcomes of the last complete follow-up for each patient were used. The mean follow-up duration was 38.8 months (range 7-59 months).
Outcome Measures
Standardized questionnaires were used to evaluate clinical outcomes. The patients' neck and arm pain were evaluated using the VAS (0-10 scale). Patients were also asked prior to surgery what they expected their neck and arm pain to be 1 year after the surgery using the VAS. Two scales of the SF-36 (version 2) were used for this study: the PCS and MCS. The NDI was used to evaluate chronic disability in activities of daily living. Patients were also asked to complete a self-reported Patient Satisfaction with Results Survey (PhDx Systems, Inc.; Fig. 1 ).
Statistical Analyses
The statistical program R (version 2.9.2; http://www. r-project.org/) was used to conduct the statistical analyses of this study. Paired t-tests were used to examine the overall preoperative and postoperative score differences. The chi-square test, Fisher exact test, and regression analyses were used to test the possible differences in demographic variables, clinical outcome scores, and satisfaction between those who expected both their neck and arm pain to be zero (coded in the analyses as 0), and those who expected either their neck or arm pain to be greater than zero (coded in the analyses as 1), while controlling for preoperative clinical scores. The difference in postoperative pain and expected pain was also calculated and compared between the groups with regression analyses. Regression analyses were conducted to examine the possible effects of preoperative SF-36 MCS scores on clinical outcomes while controlling for preoperative clinical scores.
Results
Clinical Outcomes
Preoperative and postoperative means of each of the clinical outcome variables are listed in Table 1 . On all outcome measures, significant improvement was found between the patients' preoperative and last postoperative follow-up scores; there was a significant reduction in pain and level of disability, and an improvement in physical and mental health and quality-of-life scores.
Expectancy Group Differences
The patient group that expected complete resolution of pain postoperatively (44 total) did not differ in terms of age, sex, duration of symptoms, number of surgical levels, number of previous surgeries, or length of follow-up compared with the patient group that expected some residual postoperative neck or arm pain (Table 2) . Preoperative pain, NDI, and SF-36 scores also did not differ between the 2 patient groups (Table 3) .
Patients who expected to have some residual neck or arm pain postoperatively (35 total) had scores that were 1.50 points higher on arm pain (t (76) = 2.41, p = 0.02) and 1.58 points higher on neck pain (t (76) = 2.72, p = 0.01), on average, than the patients who expected to have no neck or arm pain postoperatively, after controlling for the respective preoperative pain scores. The mean satisfaction scores were 76.9 (range 5-100) for the patient group expecting no postoperative pain and 58.9 (range 4.2-100) for the patient group that expected some residual pain postoperatively; these scores were significantly different We also calculated the difference between the last postoperative pain scores and the patients' expectancy scores to analyze if the preoperative expectations were 
Mental Component Summary Score Effects
Higher preoperative SF-36 MCS scores were associated with significantly lower postoperative neck pain, after controlling for preoperative VAS neck scores (B = -0.07, t 
Discussion
The results of this study further emphasize the significant effects of patient pain expectations and preoperative SF-36 MCS scores on postsurgical clinical outcomes. With regard to patient pain expectations, those who expected no pain postoperatively-the more optimistic patients-reported better clinical outcomes scores. These results are similar to those of Cobo Soriano et al.,
2 who found that patients with more optimistic expectations of their symptom relief had less leg pain and better Oswestry Disability Index scores following lumbar decompressive and posterolateral fusion procedures. Conversely, in the present study, NDI scores were not affected by the patient pain expectations preoperatively. Perhaps the painspecific nature of the expectation question itself could explain the effect on the pain-specific clinical outcome measures like VAS neck/arm. Furthermore, the more subjective nature of the expectation variable could contribute to the significant relationship between patient pain expectations and postoperative satisfaction. In addition, the psychological nature of patients' pain expectations could explain the significant relationship between expectations and postoperative MCS scores.
It is also interesting to note that although the more optimistic patients who expected a complete resolution of pain were more satisfied with the results of their surgery, their postoperative pain scores were no closer to their expectations in comparison with the patient group that expected some residual pain. These results suggest that meeting patient expectations in terms of pain relief is less important than their outlook and optimism.
Trief et al. 14 found that lower presurgical SF-36 MCS scores were related to lower SF-36 PCS scores as well as higher back and leg pain. The multivariate analyses of the current study evaluating the effects of preoperative MCS scores found that better mental health, as rated by the SF-36, predicted less neck pain, less neck disability, better physical and mental health-related quality of life, and more satisfaction with results. While our results coincide with the findings of Trief et al. overall, it is interesting that postoperative arm pain was not predicted by MCS scores. This could possibly be attributed to the fact that, regardless of psychological factors, a majority of patients still improve due to decompression and restoration of the intervertebral disc height, and these factors have a stronger effect on the final clinical outcome scores.
Given that expectancy has a psychological component, it is not surprising that the SF-36 MCS score also relates to postoperative VAS neck score and satisfaction with results. The standardized and overall quality-of-life assessment of the SF-36 MCS scale could explain the relationship along with a stronger prediction of preoperative SF-36 MCS score with postoperative NDI and SF-36 PCS/MCS scores.
This study has a number of limitations and leads to some important suggestions for future studies. It indicates that there is an inability to control for all other possible variables affecting clinical outcomes, thus preventing any causal implications. Dichotomizing expectations into the "no postoperative pain" and "residual pain expected" patient groups diminished the variance of the variable. Limiting patient expectation measurements to only pain did not allow for a broader sense of what patients expect postoperatively. Furthermore, although testing psychological factors with the SF-36 MCS scale suggests the effects of mental health on clinical outcomes in general, it is limited in evaluating the specificity of psychological influences. Future studies would benefit from a more detailed approach in assessing psychological factors and mental health with more specific psychological measures, most notably by further investigating the depression and anxiety levels of patients. Finally, although this study used preoperative MCS scores as a predictor of postoperative clinical outcomes, Linton 7 mentioned the ambiguity in whether possible psychological factors precede the preoperative symptoms-potentially having a negative effect on them-or vice versa. Demyttenaere et al. 3 found that mood and anxiety disorders were more common in those with chronic back or neck pain, after adjusting for sex and age. An inquiry into the sequential relationship between mental health and preoperative symptoms would be beneficial, but is beyond the scope of this study. The implications of this study are 2-fold. First, realistically improving patient outlook on pain relief results following ACDF procedures could lead to better clinical outcomes on pain-specific and nonstandardized subjective measures, most notably satisfaction with the surgery results. Second, taking into account the significance and status of a patient's preoperative mental health can be an important factor in improving overall clinical outcomes. The results of this study suggest that patient expectations and mental health have a significant effect on clinical outcomes postoperatively.
Conclusions
The results of this study do not suggest artificially or unrealistically increasing patient expectations, but rather emphasize the importance of factors such as mental health and optimism of patients undergoing surgical procedures. Patients who expect no pain postoperatively report better scores on the pain-specific and nonstandardized outcome measure scales (VAS arm/neck, satisfaction with results) and higher SF-36 MCS scores after surgery. Higher preoperative MCS scores are related to better overall (standardized and nonstandardized) clinical outcomes (VAS neck, NDI, and SF-36 PCS/MCS scales, and satisfaction with results). These results suggest optimism in patients' expectations as well as mental well-being are related to improved clinical outcomes and higher patient satisfaction.
